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TRANSPARENT DISPLAY PANEL AND outputs first color light and a second light - emitting element 
DISPLAY DEVICE INCLUDING THE SAME that generates and outputs second color light are disposed , 

and a transparent region in which a third light - emitting 
CROSS - REFERENCE TO RELATED element that generates and outputs third color light is 

APPLICATION ( S ) 5 disposed . 
In example embodiments , each of the first light - emitting 

This application claims priority under 35 USC § 119 to element , the second light - emitting element , and the third 
Korean Patent Application No. 10-2017-0037539 , filed on light - emitting element may include an organic light emitting 
Mar. 24 , 2017 in the Korean Intellectual Property Office diode . 
( KIPO ) , the disclosure of which is incorporated herein in its 10 In example embodiments , an anode and a cathode of the entirety by reference . third light - emitting element may be a transparent electrode . 

In example embodiments , an anode of the first light BACKGROUND emitting element and an anode of the second light - emitting 
element may 1. Technical Field be a non - transparent electrode , a semi - trans 

Example embodiments relate generally to a display parent electrode , the transparent electrode , or a reflective 
device . More particularly , embodiments of the present electrode . In addition , a cathode of the first light - emitting 
inventive concept relate to a transparent display panel in element and a cathode of the second light - emitting element 
which each pixel includes a transparent region and a non- may be the non - transparent electrode , the semi - transparent 
transparent region and a display device including the trans- 20 electrode , or the transparent electrode . 
parent display panel . In example embodiments , an anode of the first light 

2. Description of the Related Art emitting element and an anode of the second light - emitting 
There is a rising interest on a display device including a element may be a non - transparent electrode , a semi - trans 

transparent display panel that allows a user to see an object parent electrode , or the transparent electrode . In addition , a 
located behind the transparent display panel as well as visual 25 cathode of the first light - emitting element and a cathode of 
information displayed on the transparent display panel . Such the second light - emitting element may be the non - transpar 
transparent display panel can be used for a variety of ent electrode , the semi - transparent electrode , the transparent 
applications , for example , a car window , a show window , a electrode , or a reflective electrode . 
building window , etc. Generally , a transparent display panel In example embodiments , an area of the transparent 
includes a plurality of unit pixels , and each of the unit pixels 30 region may be larger than an area of the non - transparent 
includes a transparent region through which light passes and region . 
a non - transparent region in which at least one light - emitting In example embodiments , an area of the third light 
element is disposed . Thus , the transparent display panel emitting element may be the area of the transparent 
displays the visual information ( i.e. , a displayed image ) region . 
based on the light emitted from the light - emitting element 35 In example embodiments , an area of the third light 
disposed in the non - transparent region and allows the user to emitting element may be larger than an area of the first 
see an object located behind the transparent display panel light - emitting element and an area of the second light 
through the transparent region . emitting element . 
However , as the number of the light - emitting elements In example embodiments , an organic layer of the third 

increases and so does the resolution of the transparent 40 light - emitting element may be thinner than an organic layer 
display panel , an area of the non - transparent region may of the first light - emitting element and an organic layer of the 
increase , and an area of the transparent region may decrease . second light - emitting element . 
As a result , transparency ( or transmittance ) of the transpar- In example embodiments , the third color light may be 
ent display panel may deteriorate . On the other hand , when blue light , the first color light may be red light , and the 
the area of the transparent region is maintained to maintain 45 second color light may be green light . 
the transparency of the transparent display panel , the area of In example embodiments , the third color light may be red 
the non - transparent region may decrease , and an area of the light , the first color light may be blue light , and the second 
light - emitting element disposed in the non - transparent color light may be green light . 
region may decrease . As a result , luminance of the image In example embodiments , the third color light may be 
displayed on the transparent display panel may deteriorate . 50 green light , the first color light may be blue light , and the 
In other words , a conventional transparent display panel that second color light may be red light . 
is manufactured to have a high resolution may exhibit In example embodiments , a circuit structure connected to 
degraded transparency and / or luminance . the third light - emitting element may include a transparent 

transistor and a transparent wiring . In addition , the circuit 
SUMMARY 55 structure connected to the third light - emitting element may 

be disposed in the transparent region or in the non - trans 
Some example embodiments provide a transparent dis- parent region . 

play panel that can be manufactured to have a high resolu- In example embodiments , a circuit structure connected to 
tion without degradation of transparency and / or luminance the third light - emitting element may include a non - transpar 
of the transparent display panel . 60 ent transistor and a non - transparent wiring . In addition , the 
Some example embodiments provide a display device circuit structure connected to the third light - emitting ele 

including the transparent display panel that can display a ment may be disposed in the non - transparent region . 
high - quality image on the transparent display panel . In example embodiments , a black matrix may be disposed 

According to an aspect of example embodiments , a trans- over a non - element region of the non - transparent region 
parent display panel may include a plurality of unit pixels . 65 other than an element region of the non - transparent region in 
Each of the unit pixels may include a non - transparent region which the first light - emitting element and the second light 
in which a first light - emitting element that generates and emitting element are disposed . 

equal 
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In example embodiments , a color filter may be disposed FIG . 6 is a diagram illustrating a structure of a third 
over an element region of the non - transparent region in light - emitting element disposed in a transparent region of a 
which the first light - emitting element and the second light- unit pixel included in the transparent display panel of FIG . 
emitting element are disposed . 1 . 

In example embodiments , a color filter may be disposed 5 FIGS . 7A through 7C are diagrams illustrating examples 
over an element region of the non - transparent region in in which a color filter and / or a black matrix are disposed on 
which the first light - emitting element and the second light- a non - transparent region of a unit pixel included in the 
emitting element are disposed . In addition , a black matrix transparent display panel of FIG . 1 . 
may be disposed over a non - element region of the non- FIG . 8 is a block diagram illustrating a display device , 
transparent region other than the element region of the 10 according to an example embodiment . 
non - transparent region . FIG . 9 is a block diagram illustrating an electronic device , 

In example embodiments , the first light - emitting element according to an example embodiment . 
may be disposed at a side of the third light - emitting element FIG . 10A is a diagram illustrating an example in which 
in a first direction . In addition , the second light - emitting the electronic device of FIG . 9 is implemented as a televi 
element may be disposed at a side of the third light - emitting 15 sion . 
element in a second direction that is perpendicular to the first FIG . 10B is a diagram illustrating an example in which 
direction . the electronic device of FIG . 9 is implemented as a smart 

In example embodiments , the first light - emitting element phone . 
and the second light - emitting element may be disposed 
together at a side of the third light - emitting element or may 20 DETAILED DESCRIPTION OF THE 
be disposed respectively at opposite sides of the third EMBODIMENTS 
light - emitting element . 

According to an aspect of example embodiments , a dis- Hereinafter , embodiments of the present inventive con 
play device may include a transparent display panel includ- cept will be explained in detail with reference to the accom 
ing a plurality of unit pixels and a panel driving circuit 25 panying drawings . 
configured to drive the transparent display panel . Each of the FIG . 1 is a diagram illustrating a transparent display 
unit pixels may include a non - transparent region in which a panel , according to an example embodiment . FIG . 2 is a 
first light - emitting element that generates and outputs first diagram illustrating an example of a unit pixel included in 
color light and a second light - emitting element that gener- the transparent display panel of FIG . 1. FIG . 3 is a diagram 
ates and outputs second color light are disposed , and a 30 illustrating another example of a unit pixel included in the 
transparent region in which a third light - emitting element transparent display panel of FIG . 1. FIG . 4 is a diagram 
that generates and outputs third color light is disposed . illustrating still another example of a unit pixel included in 

The transparent display panel according to example the transparent display panel of FIG . 1 . 
embodiments may be manufactured to have a high resolu- Referring to FIGS . 1 through 4 , the transparent display 
tion while achieving high transparency and high luminance 35 panel 100 may include a plurality of unit pixels 120 , and 
by including unit pixels each having a structure in which each of the unit pixels 120 may include a non - transparent 
only one light - emitting element is disposed ( or integrated ) in region 125 and a transparent region 135. For example , the 
a transparent region , where each of the unit pixels includes transparent display panel 100 may be an organic light 
a non - transparent region in which a first light - emitting emitting display panel . However , it is noted that the trans 
element that generates and outputs first color light and a 40 parent display panel 100 is not limited to the example , and 
second light - emitting element that generates and outputs the transparent display panel 100 may be other types of 
second color light are disposed and the transparent region in display panels including a transparent region and a non 
which a third light - emitting element that generates and transparent region without deviating from the scope of the 
outputs third color light is disposed . present disclosure . 

In addition , a display device according to example 45 A first light - emitting element FP that generates and out 
embodiments may provide a user with a high - quality image puts first color light and a second light - emitting element SP 
by including the transparent display panel . that generates and outputs second color light may be dis 

posed ( or formed ) in the non - transparent region 125. A third 
BRIEF DESCRIPTION OF THE DRAWINGS light - emitting element TP that generates and outputs third 

50 color light may be disposed in the transparent region 135 . 
Illustrative , non - limiting example embodiments will be For example , the non - transparent region 125 may be manu 

more clearly understood from the following detailed factured to have transparency of less than 5 % , and the 
description taken in conjunction with the accompanying transparent region 135 may be manufactured to have trans 
drawings . parency of more than 70 % . However , transparencies of the 

FIG . 1 is a diagram illustrating a transparent display 55 non - transparent region 125 and the transparent region 135 
panel , according to an example embodiment . are not limited to the example . In an example embodiment , 

FIG . 2 is a diagram illustrating an example of a unit pixel each of the first light - emitting element FP , the second 
included in the transparent display panel of FIG . 1 . light - emitting element SP , and the third light - emitting ele 
FIG . 3 is a diagram illustrating another example of a unit ment TP may include an organic light emitting diode . 

pixel included in the transparent display panel of FIG . 1 . Since a unit pixel included in a conventional transparent 
FIG . 4 is a diagram illustrating still another example of a display panel has a structure in which a light - emitting 

unit pixel included in the transparent display panel of FIG . element is disposed in only a non - transparent region ( i.e. , the 
1 . light - emitting element is not disposed in a transparent 
FIG . 5 is a diagram illustrating a structure of first and region ) , the conventional transparent display panel displays 

second light - emitting elements disposed in a non - transpar- 65 an image based on light output from the light - emitting 
ent region of a unit pixel included in the transparent display element disposed in the non - transparent region . As a result , 
panel of FIG . 1 . only the transparent region of the conventional transparent 

a 
60 a 
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display panel allows the user to see an object located behind trode , or a reflective electrode , and the cathode of the first 
the conventional transparent display panel . In other words , light - emitting element FP and the cathode of the second 
the transparent region of the conventional transparent dis- light - emitting element SP may be a non - transparent elec 
play panel only acts as a window through which the light trode , a semi - transparent electrode , or a transparent elec 
passes . 5 trode . Alternatively , the anode of the first light - emitting 

However , the unit pixel 120 of the transparent display element FP and the anode of the second light - emitting 
panel 100 may include the transparent region 135 and the element SP may be a non - transparent electrode , a semi 
non - transparent region 125 and may have a structure in transparent electrode , or a transparent electrode , and the 
which a light - emitting element is disposed in the transparent cathode of the first light - emitting element FP and the cath 
region 135 as well as the non - transparent region 125. In the 10 ode of the second light - emitting element SP may be a 
present example , only one light - emitting element ( i.e. , the non - transparent electrode , a semi - transparent electrode , a 
third light - emitting element TP ) may be disposed in the transparent electrode , or a reflective electrode . For example , 
transparent region 135. In other words , the transparent when the anodes or the cathodes of the first and second 
display panel 100 may include the unit pixel 120 having a light - emitting elements FP and SP are a reflective electrode , 
structure in which only one light - emitting element is dis- 15 the first and second light - emitting elements FP and SP may 
posed ( or integrated ) in the transparent region 135. Thus , the have an internal resonance structure . For example , the 
transparent region 135 may allow the user to see an object transparent electrode may refer to an electrode having 
located behind the transparent display panel 100 acting as a transparency of more than 90 % , the non - transparent elec 
window through which the light passes . In addition , the trode may refer to an electrode having transparency of less 
transparent panel 100 may display an image based on the 20 than 1 % , and the semi - transparent electrode may refer to an 
third color light output from the third light - emitting element electrode having transparency between 1 % and 90 % . How 
TP disposed in the transparent region 135 in conjunction ever , the transparent electrode , the non - transparent elec 
with the first color light output from the first light - emitting trode , and the semi - transparent electrode are not limited to 
element FP disposed in the non - transparent region 125 and these examples , and the ranges of the transparency for the 
the second color light output from the second light - emitting 25 transparent electrode , the non - transparent electrode , and the 
element SP disposed in the non - transparent region 125 . semi - transparent electrode may vary without deviating from 

Referring to FIG . 2 , one light - emitting element having a the scope of the present disclosure . In other words , it should 
complete shape ( i.e. , the third light - emitting element TP ) be understood that the transparency of the transparent elec 
may be disposed in the transparent region 135. If two or trode , the non - transparent electrode , and the semi - transpar 
more light - emitting elements are disposed in the transparent 30 ent electrode is relative to one another . 
region 135 , the transparent region 135 may be divided by the The third light - emitting element TP disposed in the trans 
two or more light - emitting elements . In addition , if one parent region 135 may be connected to the circuit structure 
light - emitting element is disposed across the non - transpar- that drives the third light - emitting element TP . Specifically , 
ent region 125 and the transparent region 135 , the light- the circuit structure may include a transistor ( e.g. , a switch 
emitting element may need to satisfy characteristics of both 35 ing transistor and a driving transistor ) and a wiring . The third 
the non - transparent region 125 and the transparent region light - emitting element TP may emit light based on a current 
135 . that is controlled by the circuit structure ( i.e. , the driving 

For example , if two or more light - emitting elements are transistor included in the circuit structure ) . As described 
disposed in the transparent region 135 , a transparent layer above , since the light passes through the transparent region 
for separating the two or more light - emitting elements 40 135 , the electrodes of the third light - emitting element TP 
disposed in the transparent region 135 ( e.g. , a pixel defining may be a transparent electrode . In an example embodiment , 
layer ) may absorb light in a specific wavelength band ( i.e. , the circuit structure connected to the third light - emitting 
show color corresponding to the specific wavelength ) , and / element TP may include a transparent transistor and a 
or an inclined plane of the transparent layer may refract the transparent wiring . In this case , since the circuit structure 
light passing through the transparent region 135. In addition , 45 connected to the third light - emitting element TP is transpar 
if a non - transparent layer is used for separating the two or ent ( i.e. , the light passes through the circuit structure ) , the 
more light - emitting elements disposed in the transparent circuit structure connected to the third light - emitting ele 
region 135 , the non - transparent layer may be observed as ment TP may be disposed in the transparent region 135 or 
window bars , and / or the light passing through the transpar- may be disposed in the non - transparent region 125. For 
ent region 135 may be refracted by the non - transparent layer . 50 example , the circuit structure connected to the third light 
Thus , haze - increasing ( i.e. , sharpness - degradation ) and emitting element TP may be disposed under the third light 
transparency - degradation may be caused in the transparent emitting element TP , may be disposed under the first light 
display panel 100 . emitting element FP and / or the second light - emitting 

For example , if one light - emitting element is disposed element SP , or may be disposed in a non - element region of 
across the non - transparent region 125 and the transparent 55 the non - transparent region 125 other than the element region 
region 135 , a transparent electrode may be used even in the of the non - transparent region 125 in which the first and 
non - transparent region 125 because it is undesirable to use second light - emitting elements FP and SP are disposed . 
a non - transparent electrode as an anode and a cathode of the In another example embodiment , the circuit structure 
light - emitting element in the transparent region 135 . connected to the third light - emitting element TP may include 

In the present example , since the light passes through the 60 a non - transparent transistor and a non - transparent wiring . In 
transparent region 135 , electrodes ( i.e. , the anode and the this case , if the circuit structure connected to the third 
cathode ) of the third light - emitting element TP may be a light - emitting element TP is disposed in the transparent 
transparent electrode . On the other hand , since the light does region 135 , the non - transparent transistor and the non 
not pass through the non - transparent region 125 , the anode transparent wiring may be observed in the transparent region 
of the first light - emitting element FP and the anode of the 65 135. Thus , the circuit structure connected to the third light 
second light - emitting element SP may be a non - transparent emitting element TP may be disposed in the non - transparent 
electrode , a semi - transparent electrode , a transparent elec- region 125. For example , the circuit structure connected to 

a 

a 
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the third light - emitting element TP may be disposed under upper side or a lower side of the third light - emitting element 
the first light - emitting element FP and / or the second light- TP in a second direction ( e.g. , a vertical direction ) that is 
emitting element SP or may be disposed in the non - element perpendicular to the first direction . 
region of the non - transparent region 125 other than the In another example embodiment , as illustrated in FIG . 3 , 
element region of the non - transparent region 125 in which 5 the first light - emitting element FP may be disposed at a left 
the first and second light - emitting elements FP and SP are side or a right side of the third light - emitting element TP in 
disposed . a first direction ( e.g. , a horizontal direction ) , and the second 

In an example embodiment , an area of the transparent light - emitting element SP may be disposed at an upper side 
region 135 may be larger than an area of the non - transparent or a lower side of the third light - emitting element TP in a 
region 125. In a conventional transparent display panel , 10 second direction ( e.g. , a vertical direction ) that is perpen 
three light - emitting elements are disposed in the non - trans- dicular to the first direction . In still another example embodi 
parent region of each unit pixel . In the transparent display ment , as illustrated in FIG . 4 , the first light - emitting element 
panel 100 , only two light - emitting elements ( i.e. , the first FP and the second light - emitting element SP may be dis 
light - emitting element FP and the second light - emitting posed respectively at opposite sides ( e.g. , a left side and a 
element SP ) may be disposed in the non - transparent region 15 right side ) of the third light - emitting element TP in a first 
125 of each unit pixel 120. Thus , the area of the non- direction ( e.g. , a horizontal direction ) . Alternatively , as 
transparent region 125 of each unit pixel 120 included in the although it is not illustrated , the first light - emitting element 
transparent display panel 100 may be decreased as compared FP and the second light - emitting element SP may be dis 
to the area of the non - transparent region of each unit pixel posed respectively at opposite sides ( e.g. , an upper side and 
included in the conventional transparent display panel . In 20 a lower side ) of the third light - emitting element TP in a 
addition , the area of the transparent region 135 of each unit second direction ( e.g. , a vertical direction ) that is perpen 
pixel 120 included in the transparent display panel 100 may dicular to the first direction . 
be increased as compared to the area of the transparent Each unit pixel 120 included in the transparent display 
region of each unit pixel included in the conventional panel 100 may include a red light - emitting element that 
transparent display panel . As a result , the area of the 25 emits red light , a blue light - emitting element that emits blue 
transparent region 135 may be larger than the area of the light , and a green light - emitting element that emits green 
non - transparent region 125 in the transparent display panel light . In an example embodiment , the third color light output 
100 , and thus the transparency of the transparent display from the third light - emitting element TP may be the blue 
panel 100 may be increased or improved . light , the first color light output from the first light - emitting 

In an example embodiment , an area of the third light- 30 element FP may be the red light , and the second color light 
emitting element TP may be substantially equal to the area output from the second light - emitting element SP may be the 
of the transparent region 135. If the area of the third green light . In another example embodiment , the third color 
light - emitting element TP is smaller than the area of the light output from the third light - emitting element TP may be 
transparent region 135 , a layer such as the pixel defining the green light , the first color light output from the first 
layer of the third light - emitting element TP may be observed 35 light - emitting element FP may be the blue light , and the 
in the transparent region 135 , and / or light refraction or light second color light output from the second light - emitting 
diffraction may be caused by the layer . Thus , the third element SP may be the red light . In still another example 
light - emitting element TP may be manufactured to have an embodiment , the third color light output from the third 
area that is substantially equal to the area of the transparent light - emitting element TP may be the red light , the first color 
region 135. In some example embodiments , the area of the 40 light output from the first light - emitting element FP may be 
third light - emitting element TP may be smaller than the area the blue light , and the second color light output from the 
of the transparent region 135 . second light - emitting element SP may be the green light . 

In an example embodiment , the area of the third light- Because the red light - emitting element has relatively high 
emitting element TP may be larger than an area of the first light - emitting efficiency , the above example embodiment in 
light - emitting element FP and an area of the second light- 45 which the third light - emitting element TP disposed in the 
emitting element SP . For example , the third light - emitting transparent region 135 having the structural constraints is 
element TP disposed in the transparent region 135 may have the red light - emitting element may be used for saving power 
relatively low light - emitting efficiency as compared to the consumption and achieving efficient color changes . 
first light - emitting element FP and the second light - emitting In brief , the transparent display panel 100 may be manu 
element SP disposed in the non - transparent region 125 due 50 factured to have a high resolution while achieving high 
to structural constraints or structural limitations of the transparency and high luminance by including the unit 
transparent region 135. Thus , the third light - emitting ele- pixels 120 each having a structure in which only one 
ment TP may compensate for the relatively low light- light - emitting element ( i.e. , the third light - emitting element 
emitting efficiency by having an area that is larger than the TP ) is disposed in the transparent region 135. Each of the 
area of the first light - emitting element FP and the area of the 55 unit pixels 120 includes the non - transparent region 125 in 
second light - emitting element SP . Further , in some example which the first light - emitting element FP that generates and 
embodiments , the area of the third light - emitting element TP outputs the first color light and the second light - emitting 
may be larger than the sum of the area of the first light- element SP that generates and outputs the second color light 
emitting element FP and the area of the second light- are disposed and the transparent region 135 in which the 
emitting element SP . 60 third light - emitting element TP that generates and outputs 

In an example embodiment , as illustrated in FIG . 2 , the the third color light is disposed . In other words , the trans 
first light - emitting element FP and the second light - emitting parent display panel 100 may reduce the area of the non 
element SP may be disposed together at a left side or a right transparent region 125 without luminance degradation and 
side of the third light - emitting element TP in a first direction may improve the transparency by increasing the area of the 
( e.g. , a horizontal direction ) . Alternatively , although it is not 65 transparent region 135 by an amount of the decreased area 
illustrated , the first light - emitting element FP and the second of the non - transparent region 125. Thus , the transparent 
light - emitting element SP may be disposed together at an display panel 100 may have advantages in being manufac 
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tured to have a high resolution as compared to a conven- degraded ( or lowered ) as compared to transparency of a 
tional transparent display panel . As a result , a display device conventional transparent region in which no light - emitting 
which includes the transparent display panel 100 may dis- element is disposed . Thus , the thickness T2 of the organic 
play a high - quality image on the transparent display panel layer OL of the third light - emitting element may be less than 
100 . 5 the thickness T1 of the organic layer OL of the first light 

In some example embodiments , a thickness of an organic emitting element and the organic layer OL of the second 
layer included in the third light - emitting element TP may be light - emitting element . That is , transparency - degradation of 
different from a thickness of an organic layer included in the the transparent display panel 100 may be minimized by 
first light - emitting element FP and a thickness of an organic reducing the thickness T2 of the organic layer OL of the third 
layer included in the second light - emitting element SP . For 10 light - emitting element . Therefore , the organic layer OL of 
example , the organic layer of the third light - emitting ele- the third light - emitting element may be thinner than the 
ment TP may be thinner than the organic layer of the first organic layer OL of the first light - emitting element and the 
light - emitting element FP and the organic layer of the second light - emitting element , and the third light - emitting 
second light - emitting element SP . In some example embodi- element may have relatively low light - emitting efficiency as 
ments , a color filter ( CF ) and / or a black matrix ( BM ) for 15 compared to the first light - emitting element and the second 
preventing or reducing the light from passing through the light - emitting element . 
non - transparent region 125 may be disposed over the non- To compensate for the relatively low light - emitting effi 
transparent region 125 in the unit pixel 120. Example ciency of the third light - emitting element , an area of the 
embodiments relating to the color filter and / or the black third light - emitting element may be larger than an area of the 
matrix will be described in detail with reference to FIGS . 5 20 first light - emitting element and an area of the second light 
through 7C . emitting element in each unit pixel 120. In this case , the third 

FIG . 5 is a diagram illustrating a structure of first and light - emitting element may achieve the light - emitting effi 
second light - emitting elements disposed in a non - transpar- ciency that is similar to the light - emitting efficiency of the 
ent region of a unit pixel included in the transparent display first light - emitting element and the second light - emitting 
panel of FIG . 1. FIG . 6 is a diagram illustrating a structure 25 element . Power consumption for driving the third light 
of a third light - emitting element disposed in a transparent emitting element is greater than power consumption for 
region of a unit pixel included in the transparent display driving the first light - emitting element and the second light 
panel of FIG . 1 . emitting element because the area of the third light - emitting 

Referring to FIGS . 5 and 6 , each of the first through third element is larger than the area of the first light - emitting 
light - emitting elements may include an anode ANODE , a 30 element and the second light - emitting element . Therefore , it 
cathode CATHODE , and an organic layer OL that is dis- may be desirable to configure the third light - emitting ele 
posed between the anode ANODE and the cathode CATH- ment disposed in the transparent region 135 to be the red 
ODE . Here , the organic layer OL may include a hole light - emitting element having relatively high light - emitting 
injection layer , a hole transport layer , an emission layer , an efficiency . 
electron transport layer , and an electron injection layer . FIGS . 7A through 7C are diagrams illustrating examples 
As illustrated in FIG . 5 , each of the first and second in which a color filter and / or a black matrix are disposed on 

light - emitting elements disposed in the non - transparent a non - transparent region of a unit pixel included in the 
region 125 may include the anode ANODE , the organic transparent display panel of FIG . 1. Referring to the unit 
layer OL , and the cathode CATHODE . Here , since light does pixels 120a , 120b , and 120c shown in FIGS . 7A through 7C , 
not pass through the non - transparent region 125 in each unit 40 color filters CF1 and CF2 that allow a specific colored light 
pixel 120 , the anode ANODE and the cathode CATHODE of to pass through and / or a black matrix BM that prevents ( or 
the first light - emitting element and the anode ANODE and reduces ) light from passing through the non - transparent 
the cathode CATHODE of the second light - emitting element region 125 may be disposed over the non - transparent region 
may be at least one electrode selected from a non - transpar- 125. The unit pixel 120a , 120b , and 120c may prevent the 
ent electrode , a semi - transparent electrode , a transparent 45 light from unnecessarily passing through the non - transpar 
electrode , and a reflective electrode . For example , when the ent region 125 by including the color filter CF1 and CF2 
anodes ANODE of the first and second light - emitting ele- and / or the black matrix BM that are disposed over the 
ments are the reflective electrode , the first and second non - transparent region 125 . 
light - emitting elements may have an internal resonance In an example embodiment , as illustrated in FIG . 7A , in 
structure , and thus may achieve relatively high light - emit- 50 the unit pixel 120a , the color filter CF1 and CF2 may be 
ting efficiency as compared to the third light - emitting ele- disposed over an element region of the non - transparent 
ment . region 125 in which the first and second light - emitting 
As illustrated in FIG . 6 , the third light - emitting element elements FP and SP are disposed . For example , when the 

disposed in the transparent region 135 may include the first light - emitting element FP is a blue light - emitting ele 
anode ANODE , the organic layer OL , and the cathode 55 ment that generates and outputs blue light , a blue color filter 
CATHODE . Here , since light passes through the transparent CF1 may be disposed over the element region of the 
region 135 in each unit pixel 120 , the anode ANODE and the non - transparent region 125 in which the first light - emitting 
cathode CATHODE of the third light - emitting element may element FP is disposed . In addition , when the second light 
be a transparent electrode . In other words , the third light- emitting element SP is a green light - emitting element that 
emitting element may have an internal non - resonance struc- 60 generates and outputs green light , a green color filter CF2 
ture , and thus may achieve relatively low light - emitting may be disposed over the element region of the non 
efficiency as compared to the first and second light - emitting transparent region 125 in which the second light - emitting 
elements . element SP is disposed . In this case , the blue light may pass 

In addition , as illustrated in FIGS . 5 and 6 , although the through the element region of the non - transparent region 
third light - emitting element is manufactured with transpar- 65 125 in which the first light - emitting element FP that outputs 
ent materials in the transparent region 135 of each unit pixel the blue light is disposed , but the light other than the blue 
120 , transparency of the transparent region 135 may be light may not pass through the element region of the 
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non - transparent region 125 in which the first light - emitting achieving high transparency and high luminance by includ 
element FP that outputs the blue light is disposed . Similarly , ing the unit pixels each having a structure in which only one 
the green light may pass through the element region of the light - emitting element is disposed ( or integrated ) in a trans 
non - transparent region 125 in which the second light - emit- parent region . For example , each of the unit pixels included 
ting element SP that outputs the green light is disposed , but 5 in the transparent display panel 520 may include a non 
the light other than the green light may not pass through the transparent region in which a first light - emitting element that 
element region of the non - transparent region 125 in which generates and outputs first color light and a second light 
the second light - emitting element SP that outputs the green emitting element that generates and outputs second color 
light is disposed . light are disposed and the transparent region in which a third 

In another example embodiment , as illustrated in FIG . 7B , 10 light - emitting element that generates and outputs third color 
in the unit pixel 1206 , the black matrix BM may be disposed light is disposed . For example , each of the first through third 
over a non - element region of the non - transparent region 125 light - emitting elements included in each of the unit pixel 
other than the element region of the non - transparent region may include an organic light emitting diode . An anode and 
125 in which the first and second light - emitting elements FP a cathode of the third light - emitting element disposed in the 
and SP are disposed . In this case , lights ( e.g. , the first color 15 transparent region may be a transparent electrode , and an 
light , the second color light , and the third color light ) may anode and a cathode of the first light - emitting element 
not pass through the non - element region of the non - trans- disposed in the non - transparent region and an anode and a 
parent region 125 other than the element region of the cathode of the second light - emitting element disposed in the 
non - transparent region 125 . non - transparent region may be at least one electrode selected 

In still another example embodiment , as illustrated in 20 from a non - transparent electrode , a semi - transparent elec 
FIG . 7C , in the unit pixel 120c , the color filter CF1 and CF2 trode , a transparent electrode , and a reflective electrode . 
may be disposed over the element region of the non- In an example embodiment , a black matrix may be 
transparent region 125 in which the first and second light- disposed over a non - element region of the non - transparent 
emitting elements FP and SP are disposed , and the black region other than an element region of the non - transparent 
matrix BM may be disposed over the non - element region of 25 region in which the first and second light - emitting elements 
the non - transparent region 125 other than the element region are disposed . In another example embodiment , a color filter 
of the non - transparent region 125 in which the first and may be disposed over the element region of the non 
second light - emitting elements FP and SP are disposed . In transparent region in which the first and second light 
this case , the first color light may pass through the element emitting elements are disposed . In still another example 
region of the non - transparent region 125 in which the first 30 embodiment , the color filter may be disposed over the 
light - emitting element FP that outputs the first color light is element region of the non - transparent region in which the 
disposed , but the second and third color lights may not pass first and second light - emitting elements are disposed , and 
through the element region of the non - transparent region the black matrix may be disposed over the non - element 
125 in which the first light - emitting element FP that outputs region of the non - transparent region other than the element 
the first color light is disposed . Similarly , the second color 35 region of the non - transparent region in which the first and 
light may pass through the element region of the non- second light - emitting elements are disposed . Since these are 
transparent region 125 in which the second light - emitting described above , duplicated description related thereto may 
element SP that outputs the second color light is disposed , be omitted . 
but the first and third color lights may not pass through the The panel driving circuit 540 may drive the transparent 
element region of the non - transparent region 125 in which 40 display panel 520 by providing control signals CTL to the 
the second light - emitting element SP that outputs the second transparent display panel 520. Specifically , the panel driving 
color light is disposed . In addition , lights ( e.g. , the first color circuit 540 may include a scan driver , a data driver , and a 
light , the second color light , and the third color light ) may timing controller . The scan driver may be connected to the 
not pass through the non - element region of the non - trans- transparent display panel 520 via scan - lines . The scan driver 
parent region 125 other than the element region of the 45 may provide a scan signal to the individual unit pixels of the 
non - transparent region 125 in which the first and second transparent display panel 520 via the scan - lines . The data 
light - emitting elements FP and SP are disposed . driver may be connected to the transparent display panel 520 
FIG . 8 is a block diagram illustrating a display device , via data - lines . The data driver may convert image data 

according to an example embodiment . Referring to FIG . 8 , provided from the timing controller into a data signal ( i.e. , 
the display device 500 may include a transparent display 50 a data voltage ) and may provide the data signal to the 
panel 520 and a panel driving circuit 540. For example , the individual unit pixels of the transparent display panel 520 
display device 500 may be an organic light emitting display via the data - lines . The timing controller may control the scan 
device . However , the display device 500 is not limited to the driver , the data driver , etc. In some example embodiments , 
example , and other types of display devices may be used the timing controller may receive the image data from an 
without deviating from the scope of the present disclosure . 55 external component , perform a specific processing ( e.g. , a 

The transparent display panel 520 may include a plurality data compensation processing ) on the image data , and 
of unit pixels to display an image based on lights output provide the processed image data to the data driver . 
from the unit pixels . Here , the transparent display panel 520 In some example embodiments , the panel driving circuit 
may allow a user to see an object located behind the 540 may further include an emission control driver . The 
transparent display panel 520 as well as the image . In an 60 emission control driver may be connected to the transparent 
example embodiment , each unit pixel may include three display panel 520 via emission control - lines . The emission 
individual pixels ( i.e. , a red light outputting pixel , a green control driver may provide an emission control signal to the 
light outputting pixel , and a blue light outputting pixel ) , and individual unit pixels of the transparent display panel 520 
each individual pixel may include a light - emitting element via the emission control - lines . Although it is described 
and a circuit structure that is connected to the light - emitting 65 above that the display device 500 includes the transparent 
element . As described above , the transparent display panel display panel 520 and the panel driving circuit 540 , and the 
520 may be manufactured to have a high resolution while panel driving circuit 540 includes the scan driver , the data 
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driver , the timing controller , and the emission control driver , panel . The display device 1060 may allow a user to see an 
in some example embodiments , the display device 500 may object located behind the transparent display panel as well as 
further include other components such as a deterioration an image displayed by the transparent display panel . As 
compensating circuit that performs a deterioration compen- described above , the transparent display panel may include 
sation on the individual unit pixels of the transparent display 5 unit pixels each having a structure in which only one 
panel 520 . light - emitting element is disposed ( or integrated ) in a trans 

FIG.9 is a block diagram illustrating an electronic device , parent region . The transparent display panel may be manu 
according to an example embodiment . FIG . 10A is a dia- factured to have a high resolution while achieving high 
gram illustrating an example in which the electronic device transparency and high luminance , and the display device 
of FIG . 9 is implemented as a television . FIG . 10B is a 10 1060 including the transparent display panel may provide a 
diagram illustrating an example in which the electronic high - quality image . 
device of FIG . 9 is implemented as a smart phone . Each of unit pixels included in the transparent display 

Referring to FIGS . 9 through 10B , the electronic device panel may include a non - transparent region in which a first 
1000 may include a processor 1010 , a memory device 1020 , light - emitting element that generates and outputs first color 
a storage device 1030 , an input / output ( I / O ) device 1040 , a 15 light and a second light - emitting element that generates and 
power supply 1050 , and a display device 1060. Here , the outputs second color light are disposed and a transparent 
display device 1060 may correspond to the display device region in which a third light - emitting element that generates 
500 of FIG . 8. The electronic device 1000 may further and outputs third color light is disposed . For example , each 
include a plurality of ports for transporting signals to and of the first through third light - emitting elements included in 
from a video card , a sound card , a memory card , a universal 20 each of the unit pixels may include an organic light emitting 
serial bus ( USB ) device , other electronic devices included in diode . An anode and a cathode of the third light - emitting 
the electronic device 1000. In an example embodiment , as element disposed in the transparent region may be a trans 
illustrated in FIG . 10A , the electronic device 1000 may be parent electrode . An anode and a cathode of the first light 
implemented as a television . In another example embodi- emitting element disposed in the non - transparent region and 
ment , as illustrated in FIG . 10B , the electronic device 1000 25 an anode and a cathode of the second light - emitting element 
may be implemented as a smart phone . However , the elec- disposed in the non - transparent region may be at least one 
tronic device 1000 is not limited to these example embodi- electrode selected from a non - transparent electrode , a semi 
ments . For example , the electronic device 1000 may be transparent electrode , the transparent electrode , and a reflec 
implemented as a cellular phone , a video phone , a smart pad , tive electrode . 
a smart watch , a tablet PC , a car navigation system , a 30 In an example embodiment , a black matrix may be 
computer monitor , a laptop , a television , a head mounted disposed over a non - element region of the non - transparent 
display ( HMD ) device , etc. region other than an element region of the non - transparent 

The processor 1010 may perform various computing region in which the first and second light - emitting elements 
functions . The processor 1010 may be a micro processor , a are disposed . In another example embodiment , a color filter 
central processing unit ( CPU ) , an application processor 35 may be disposed over the element region of the non 
( AP ) , etc. The processor 1010 may be coupled to other transparent region in which the first and second light 
components via an address bus , a control bus , a data bus , etc. emitting elements are disposed . In still another example 
Further , the processor 1010 may be coupled to an extended embodiment , the color filter may be disposed over the 
bus such as a peripheral component interconnection ( PCI ) element region of the non - transparent region in which the 
bus . The memory device 1020 may store data for operations 40 first and second light - emitting elements are disposed , and 
of the electronic device 1000. For example , the memory the black matrix may be disposed over the non - element 
device 1020 may include at least one non - volatile memory region of the non - transparent region other than the element 
device such as an erasable programmable read - only memory region of the non - transparent region in which the first and 
( EPROM ) device , an electrically erasable programmable second light - emitting elements are disposed . Since these are 
read - only memory ( EEPROM ) device , a flash memory 45 described above , duplicated description related thereto may 
device , a phase change random access memory ( PRAM ) be omitted . 
device , a resistance random access memory ( RRAM ) The present inventive concept may be applied to a display 
device , a nano floating gate memory ( NFGM ) device , a device including a transparent display panel and an elec 
polymer random access memory ( PORAM ) device , a mag- tronic device including the display device . For example , the 
netic random access memory ( MRAM ) device , a ferroelec- 50 present inventive concept may be applied to a cellular 
tric random access memory ( FRAM ) device , etc , and / or at phone , a smart phone , a video phone , a smart pad , a smart 
least one volatile memory device such as a dynamic random watch , a tablet PC , a car navigation system , a television , a 
access memory ( DRAM ) device , a static random access computer monitor , a laptop , a head mounted display device , 
memory ( SRAM ) device , a mobile DRAM device , etc. The etc. 
storage device 1030 may include a solid - state drive ( SSD ) 55 The foregoing is illustrative of example embodiments and 
device , a hard disk drive ( HDD ) device , a CD - ROM device , is not to be construed as limiting thereof . Although some 
etc. The I / O device 1040 may include an input device such example embodiments have been described , those skilled in 
as a keyboard , a keypad , a mouse device , a touchpad , a the art will readily appreciate that many modifications and 
touch - screen , etc , and an output device such as a printer , a deviations are possible in the example embodiments without 
speaker , etc. In some example embodiments , the display 60 materially departing from the novel teachings and advan 
device 1060 may be included in the I / O device 1040. The tages of the present inventive concept . Accordingly , such 
power supply 1050 may provide power for operations of the modifications and deviations are intended to be included 
electronic device 1000 . within the scope of the present inventive concept . Therefore , 

The display device 1060 may be coupled to other com- it is to be understood that the foregoing is illustrative of 
ponents via the buses or other communication links . The 65 various example embodiments and is not to be construed as 
display device 1060 may include a transparent display panel limited to the specific example embodiments disclosed , and 
and a panel driving circuit that drives the transparent display that modifications to the disclosed example embodiments , as 
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well as other example embodiments , are intended to be 8. The transparent display panel of claim 6 , wherein an 
included within the scope of the present inventive concept . area of the third light - emitting element is larger than an area 

of the first light - emitting element and an area of the second 
What is claimed is : light - emitting element . 
1. A transparent display panel comprising : 9. The transparent display panel of claim 6 , wherein an 
a plurality of unit pixels , organic layer of the third light - emitting element is thinner 
wherein each of the unit pixels is divided into a non than an organic layer of the first light - emitting element and 

transparent region and a transparent region and an organic layer of the second light - emitting element . 
includes three distinctive light - emitting elements 10. The transparent display panel of claim 1 , wherein the 

10 third color light is the blue light , the first color light is the including a first light - emitting element that emits first red light , and the second color light is the green light . color light , a second light - emitting element that emits 11. The transparent display panel of claim 1 , wherein the 
second color light , and a third light - emitting element third color light is the red light , the first color light is the blue 
that emits third color light , the first color , the second light , and the second color light is the green light . 
color , and the third color being different from one 15 12. The transparent display panel of claim 1 , wherein the 
another , third color light is the green light , the first color light is the 

wherein the non - transparent region includes the first light- blue light , and the second color light is the red light . 
emitting element and the second light - emitting element 13. The transparent display panel of claim 1 , wherein a 
among the three distinctive light - emitting elements , black matrix is disposed over a non - element region of the 

wherein the transparent region includes the third light- 20 non - transparent region other than an element region of the 
emitting element among the three distinctive light- non - transparent region in which the first light - emitting ele 
emitting elements , ment and the second light - emitting element are disposed . 

wherein the third color light outputted through the trans- 14. The transparent display panel of claim 1 , wherein a 
parent region is one of a red light , a green light , and a color filter is disposed over an element region of the non 
blue light , 25 transparent region in which the first light - emitting element 

wherein the transparent region displays an image based on and the second light - emitting element are disposed . 
only the third color light among the first color , the 15. The transparent display panel of claim 1 , wherein a 
second color , and the third color while allowing a user color filter is disposed over an element region of the non 
to see an object located behind the transparent display transparent region in which the first light - emitting element 
panel through the transparent region that displays the 30 and the second light - emitting element are disposed , and a 
image based only on the third color light , and black matrix is disposed over a non - element region of the 

wherein each of the first light - emitting element and the non - transparent region other than the element region of the 
second light - emitting element is arranged to be sepa- non - transparent region . 
rated from the third light - emitting element with no 16. The transparent display panel of claim 1 , wherein the 
light - emitting element interposed therebetween . 35 first light - emitting element is disposed at a side of the third 

2. The transparent display panel of claim 1 , wherein each light - emitting element in a first direction , and the second 
of the first light - emitting element , the second light - emitting light - emitting element is disposed at a side of the third 
element , and the third light - emitting element includes an light - emitting element in a second direction that is perpen 
organic light emitting diode . dicular to the first direction . 

3. The transparent display panel of claim 2 , wherein an 40 17. The transparent display panel of claim 1 , wherein the 
anode and a cathode of the third light - emitting element are first light - emitting element and the second light - emitting 
a transparent electrode . element are disposed together at a side of the third light 

4. The transparent display panel of claim 3 , wherein an emitting element or are disposed respectively at opposite 
anode of the first light - emitting element and an anode of the sides of the third light - emitting element . 
second light - emitting element are a non - transparent elec- 45 18. A display device comprising : 
trode , a semi - transparent electrode , the transparent elec- a transparent display panel including a plurality of unit 
trode , or a reflective electrode , and pixels ; and 

wherein a cathode of the first light - emitting element and a panel driving circuit configured to drive the transparent 
a cathode of the second light - emitting element are the display panel , 
non - transparent electrode , the semi - transparent elec- 50 wherein each of the unit pixels is divided into a non 
trode , or the transparent electrode . transparent region and a transparent region and 

5. The transparent display panel of claim 3 , wherein an includes three distinctive light - emitting elements 
anode of the first light - emitting element and an anode of the including a first light - emitting element that emits first 
second light - emitting element are a non - transparent elec- color light , a second light - emitting element that emits 
trode , a semi - transparent electrode , or the transparent elec- 55 second color light , and a third light - emitting element 
trode , and that emits third color light , the first color , the second 

wherein a cathode of the first light - emitting element and color , and the third color being different from one 
a cathode of the second light - emitting element are the another , 
non - transparent electrode , the semi - transparent elec- wherein the non - transparent region includes the first light 
trode , the transparent electrode , or a reflective elec- 60 emitting element and the second light - emitting element 
trode . among the three distinctive light - emitting elements , 

6. The transparent display panel of claim 1 , wherein an wherein the transparent region includes the third light 
area of the transparent region is larger than an area of the emitting element among the three distinctive light 
non - transparent region . emitting elements , 

7. The transparent display panel of claim 6 , wherein an 65 wherein the third color light outputted through the trans 
area of the third light - emitting element is equal to the area parent region is one of a red light , a green light , and a 
of the transparent region . blue light , 
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wherein the transparent region displays an image based on 

only the third color light among the first color , the 
second color , and the third color while allowing a user 
to see an object located behind the transparent display 
panel through the transparent region that displays the 5 

based only on the third color light , and 
wherein each of the first light - emitting element and the 

second light - emitting element is arranged to be sepa 
rated from the third light - emitting element with no 
light - emitting element interposed therebetween . 

image 
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